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Abstract 

The prvissnt study addressed four problems in children's paired-associate 
tmmrxyi (1) reappraisal of the presunied developmental trend in presentation 
mode afieet (i.e.* the increasing superiority of pictorial over verbal prasen- 
tations) during the grade-school years, (2) identification of the locus Cstorage 
vs. retrieval) of this developmental effect, (3) evaluation of the influence 
of combined presentation (verbal plus pictorial) relative to pictorial pre- 
sentation on the storage and retrieval of pairs, and (4) evaluation of the effects 
of combined presentation relative to verbal presentation on the storage and re- 
trieval of pairs. To these ends, nine- experimental conditions were partitioned 
into th-ee experimental designs, h total of 576 children, drawn in equal nmn- 
beri from four grade levels (kindergarten vs. second vs. fourth vs. sixth) mem- 
orised a 32-pair list of common nouns by the study-test recognition procedure. 
The results indicated an increasing superiority of pictorial over verbal presen- 
tations during the grade-school years. This Grade x Presentation Mode interaction 
was observed in the storage phase o£ task performance, but not in the retrieval 
phase of ta k perfonnance. Combined presentation did not influence either the 
storage or retrieval of pairs relative to pictorial presentation. However, com- 
bined presentation did enhance i^e storage of pairs relative to verbal presenta- 
tion. Furthermora, a developmental trend in coi^ined presentation relative 
to verbal presentation was observed in the retrieval of pairs such that 
pair retrieval was facilitated by confined presentation with older children, 
while presentation mode (co^ined vs. verbal) did not affect the retrieval of 
pairs for younger children. The results from this study are discussed in terms of 
dual coding and elaboration theories of paired-associate= memory. 
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Developmental Changes in the Effects of Presentation Mode on the 
Storage and Retrieval of Noun Pairs in Children's Recognition Memory 

Children's paired-aasociate learninc; of noun pairs can be influenced 
by the factor of presentation mode. A frequent comparison made in recent 
research has been between the pictorial presentation of noun referents (e.g., 
ubject drawings) depicted side-by-side versus the aural-verbal presentation 
of the noun labels (cf. Pressley, 1977). The typical outcOTie of this com- 
parison has been that pictorial presentation is associated with a hig>ier level 
of paired-associate performance than verbal presentation {e.g., Kee, 1S76) . 
Research evidence has also suggested that the superiority of pictorial to verbal 
presentation may increase (i.e., an Age x Presentation Mode interaction) 

during childhood (cf. Pressley, 1977). 

Many of the popular explanations for the presentation mode effect and 
the associated developmental trend have been based on Paivio's suggestion that 
both verbal and imagery representational codes can underlie the storage of con- 
crete stimuli (cf. Paivio, 1970} Pressley, 1977, Reese, 1970, 1977. Rohwer, 
1970) . Both codes are presumed to be used hy adults and older children 
for the efficiant storage of to-be-remembered (tbr) concrete stimuli (i.e., 
dual coding). In young children, however, specific encoding of stimuli within 
the different representational forms is hypothesized. Presentation mode is a 
factor presumed to affect soecific encoding such that verbal presentation of 
pairs prompts encoding Drimarily in the verbal representational form, whereas 
Dictorial presentation prompts encoding primarily in the imagery representational 
form. Thus, the presentation mode effect observed with young children (e.g., 
ages five to seven) can be interpreted to reflect the greater hospitality of 
the imagery code relative to the verbal code for the storage of concrete stimuli 
<cf. Kee, 1976). 



With regarfi to the develapinental tsend In prasantation mode effect, 
two dlfferant types of explanations have been advanced within the dual coding 
framework (cf. Rohwer, Kee £ Guy, 1975). The first places principal emphasis 
on the storage phase of task performance. It suggests that children's 
propeneity to encode pictorial pairs in both the verbal and imagety 
representational forms (i.e., dual coding) increases during childhood. That 
is, five and • year old children will enccde pictorial pairs primarily in 

the imagery code, whereas older children (e,g., nine and eleven years) will tend 
to spontaneously encode pictorial pairs in both the verbal gnd imagery forms. 
Furthennore, during the childhood age range children do not display a corres- 
ponding increase in their propensity for the dual coding of verbal pairs. That 
is, throughout childhood vertol pairs are primarily encoded within the verbal 
representational torn, Thus^ the developmental trend in present tion mode ef- 
fect can be attributed to an increase in the availability of pairs in memory as 
a function of age due to corresponding age related changes in the number of 
representational codes used to store the pictorial pairs. An alternate type of 
hypothesis has focused on the retrieval phase of task perfomance. Many of the 
studies which have been concerned with the develo^ental trend in presentation 
mode effect have indexed task perfomance by the cued recall method. Based on 
this observ^ation, it has be^n suggested that the Age x Presentation Mode inter- 
action may simply reflect differential decoding from the imagery representational 
form during childhood. That is, both pictorial pairs and verbal pairs are spec- 
ifically encoded within their respective representational forms (i.e., verbal and 
imagery) throughout childhood. The imagery code is more hospitable for the stor- 
age of pairs than the verbal code. Young children (e.g, , about five years of age), 
however, encounter more difficulty than older children (e,g,, nine years) at de- 
^coding imagery representations into the appropriate verbal responses at test for 
lucosssful task performance. Thus, the Age ^ Presentation Modi interaction in 
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vd-asscciate performance. 

A review of the extant literature pertinent to the Age jc Presentation 
Mc t interaction in paired-associate learning indicates that this interaction 

uring childhood has not been accurately nor reliably characterized. For 
example, research by Dilley and Paivio (1968) and Calhoun (1974) , which have 
been typically cited in connection with this issue (uf. Pressley, 1977), have 
limitations which place into question the appropriateness of the presentation 
mode comparisons made. In the Dilley and Paivio (1968) study, subjects were 
apparently encouraged to label TSR pairs under pictorial presentation conditions 
on the initial study trial. Thus, the functional comparison in thair study 
may have been verbal presentation versus pictorial plus subject generated labels. 
In the study by Calhoun (1374), subjects in the cued recall test condition were 
also encouraged to label TBR pictorial pairs. In addition, the influence of 
presentation mode was evaluated within subjects by a mixed-list paired -associate 
procedure. The mixed-list procedure used by Calhoun (1974) may not have provided 
an accurate estimate of • presentation mode effects. One problem is :hat list i 
were not completely counterbalanced across presentation conditions. Furthermore, 
estimates of presentation mode effects may have been contaminated by problems of 
item selection (cf. Frederiksen & Rohwer, 1974). Thus, a pure list appraisal 
of potential developmental changes in presentation mode effect would have been 
more desirable (cf. Postman, 1978). A study by Rohwer et al (1975) provided 
a between subjects analysis of pure verbal versus pure pictorial presentations. 
Their results indicated that the superiority of pictorial to verbal presentations 
increased across the four to seven year age range. However, this Age x Presen- 
tation Mode interaction wes not- statistically reliable in their study. 

One purpose of the present study was to provide a reappraisal of the pre- 
sumed developmental trend in presentation mode effect in childhood. Thus, a be- 
tween subjects comparison of pure verbal versus pure pictorial presentations 
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was made. The complete grade-school age range (i.e., kindergarten to sixth 
grade) was sampled in the present study in order tc provide a more complete 
characteriaation of potential developmental changes in presentation mode 'ef- 
fects than that offered in previous studies (e.g., Rohwer et al, 1975). 

A second major purpose of the present itudy was to provide evidence 
concerning the locus (storage vs. retrieval) or" the developmental trend 
in presentation mode effects. This evidence should facilitate a selection 
between the different hypotheses (e.g., dual coding at storage vs. response 
decoding at retrieval) which have been advanced to account for the Age H 
Presentation Mode interaction, in the p'-esent study, the division of 
paired-associate task performance into storage and retrieval phases which could 
be designated as possible lott of the presentation mode effect was examined by 
the use of a study-test recognition procedure. This procedure is similar to 
that used successfully by Kee (1976) to study the effects of elaboration on 
the storage and retrieval of pairs in children's associative memory. The 
study trial in the task is identified with the storage phase of task perfOiTnance 
and consists of the presentation of each TBR pair for study. The test trial 
in the task is identified with the retrieval phase of task performance and con- 
sists of the presentation of old_ items intermixed with new items for an old 
or new recognition response . An important feature of this procedure is that both 
members of a pair are presented at study and test, thereby allowing -for the 
equivalent and independent manipulation of presentation mode on the study and 
test trials. A potential inferential problem in storage and retrieval analyses 
of this type is that estimates of storage can only be made at the time of retrieval 
(i.e., at test). In the present study, the equivalent and independent manipulation 
of presentation mode at study and test should serve to minimiEe this problem. 

A final obj active of the present study was to evaluate the influence 
of a combined presentation condition (i.e., verbal plus pictorial) on children's 
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paired-assoeiate learning. As previously discussed, the encoding of pairs 
in the different rcspresentatlonal forms by young children is poij.ted to be in- 
fluenced by presentation mode. Thus, it was expected that combined presentation 
should prompt dual coding of pair membero, thereb'- allowing for optimal tark per- 
formanc*. Comparisons between combined presentation versus pictorial presentation 
and combined presentation versus verbal presentation may, therefore, provide an 
indication of the degree to which dual coding augments paired-Bssociate task per- 
formance relative to verbal or liMgery encoding during the grade-school years. 

Previous studies with children, using both the mixed-list and pure list 
evaluation methods, suggest that combined presentation at study improves paired- 
associate performance relative to verbal presentation (e.g., Frederiksen s Rohwer, 
1974) and pictorial presentation (e.g., Kee fi Rohwer, 1973). A developmental 
study by Rohwer, flmmon, Suzuki, s Levin (1971) examined the influence of pre- . 
sentation conditions within subjects (i.e., mixed-list procedure) across the 
grade levels of kindergarten versus first versus third. Their results indicated 
that the superiority of combined presentation relative to verbal presentation 
remained invariant across grade levels, whereas the superiority of combined presen- 
tation relative to pictorial prBSentation appears to decrease wL.h grade level. 
This developmental pattern of presentation mode effects is consistent with the 
previously discussed characteriaation of representational encoding in childhood. 
That is, children's propensity to dually encode pictorial pairs in both the verbal an 
imagery codes increases during childhood, whereas a parallel increase in the dual 
coding of verbal pairs is not evidenced during this age range. It is important to 
note, however, that the developmental changes in the superiority of combined versus 
pictorial presentation have not always been observed (e.g., Means & Rohwer, Note 1; 
Rohwer et al, 1975) , 

^ m the present study, the effects of combined presentation on children's 
paired-associated learning were evaluated over a wider age range than that of- 

erIc s 
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ferad in previous studies (e,g.| Means & Rohweri Note li Rohwer et al, 1975). 
Furthermore, a more eompreheniive asseasment of potential combined presentation 
%oAb effects is provided relative to previous experiments because the influence 
of combined presentation is evaluated at both the storage (i.e., on the study 
trial) and retrieval (i,e., on the test trial) phases of paired-associate task 
perfomance. 

In summary, the present study addressed four specific problems: (a) the 
reappraisal of the presumed developmental trend in presentation mode effect 
(verbal vs. pictorial) in the grades-school age range, (b) an identification of 
the locus of this developmental trend in presentation mode effect (i*e,, storage 
vs. retrieval), (c) evaluation of confined presentation mode effects on the 
storage and retrieval of pairs relative to pictorial presentation, and (d) 
evaluation of combined presentation mode effects on the storage and retrieval of 
pairs relative to verbal presentation, 

Method 

S^jects 

A total of 578 children, drawn in equal numbers from four grade levels 
served as subjects. The mean ages, standard deviations and age ranges for the 
four groups werei Kindergarten-- 5. 76 years, 3*64 months, 5,16 to 6.75 years i 
second grade~7.77 years, 4.64 months, 6,41 to 9.16 years; fourth grade— 
9.73 years, 4.19 months, 8.17 to 10, SO yearsi sixth grade~11.98 years, 5.21 months, 
9.50 to 12.91 years. All of the children attended school and resided in a 
upper socioeconomic status white cormiunity in Los Angeles, California. Equal 
numbers of boys and girls from each grade level were randomly assigned to the ex- 
perimental conditions . 
Design 

_ In the present experiment nine experimental conditions were arranged into 
three experimental designs so that some conditions appeared in only one design, 
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while other 1 appeared in two. in addition to the manipulated faetora in each 
design, all three designs were balanced with regards to three other factors; 
grade level (kindergarten vs. second grade vs. fourth grade vs. sixth grade), 
subject's sex and experimenter. Although the designs are presented successively, 
the order of testing subjects was conducted in a manner that permitted each con- 
dition to be represented during every phase of data collection. 

The first design provides an evaluation of the loci of the developmental 
trend in presentation mode (verbal vs. pictorial) effect. Thus, the principal 
factors in the design consisted of grade level, study condition (verbal vs. 
pictorial) and test condition (verbal vs. pictorial). In this design, assessment 
of the storage locus of the developnental trend in presentation mode effect is 
provided by the test of the Grade Level x Study Condition interaction, while 
assessment of the retrieval locus of the developmental trend in the presentation 
mode effect is provided by an evaluation of the Grade Level x Test Condition in- 
teraction. 

The second and third experimental designs are concerned with evaluating 
the influence of combined presentation on the storage and retrieval of pairs. 
The principal factors in design 2 eonsistuJ of grade level , study condition 
(pictorial vs. combined) and test condition (pictorial vs. combined). The 
principal factors in design 3 consisted of grade level, study condition 
(verbal vs. combii, and test condition (verbal vs. combined). These designs 
will provide evidence concerning the effectiveness of combined presentation 
relative to the independent presentation of either verbal or pictorial pairs 
in paired -associate performance. Furthermore, grade-level related changes in 
the relative superiority of combined presentation to pictorial presentation 
and/or verbal presentation will bear on the issue of developmental changes 
in the propensity of children for dual coding. For example, the finding of a 
decreasing superiority of combined presentation relative to pictorial presentation 

■ . 10 
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in design 2 as a function of grade level (i.H., a Giade Level x Study Con- 
dition interaction) would be eonsi'Jtpnt with the hypothesis that the propen- 
sity of children to dually encode pictorial pairs increases during child- 
hood. 
Materials 



A 32-pair list of conmon nouns (e.g., -hfje-cha;. t , ship-buggy, etc.) was 
assembled. The pictorial pairs consisted of black or, white line drawings of 
noun referents depicted side-tay-aide. Transparencies of the drawings were 
made and presented to subjects by 35inin slide projector, Pretesting was con- 
ducted in order to determine the most common labels us^id by children for the 
pictorial pairs. These labels were used for the v-arbal presentation of pairs 
and were recorded with a female voice on cassette tape. Verbal pair presentation 
was made by Wollensak CassettB Recorder (Model 2S?1) . For the combined pre- 
sentation condition, the presentation of verbal p?irs on the cassette recorder 
plus the pictorial pairs on the slide projector was synchronized. 

Two random orders of the 32-pair list were created, one for use on the 
study trial and the other for use on the test trial. A test list was created 
from the orignial 32-pair list and consisted of 16 old pairs (i.e., pairs 
identical to that used on the study list) l.r.te,r -mixed with 16 repaired items. 
TWO test lists were used in order to Ufrante.-balanoe old and hew (i.e., repaired) 
items, that is, old pairs in one lir, - i/oulc be the new pairs in the other list 
and vice versa. The presentation crdwr of pairs on the test trial was con- 
strained so that no more than thret old or new pairs would be presented in suc- 
cession. It is important to note that be-,;.iuso new pairs consisted of repaired 
old items, observed performance diff^rencus in the present study are free 
from the iifluence of item famil/. arit^- and can be attributed solely to dif- 
ferences in associative knowledge. 
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Proe educes 



Subjects were examined individually by one o£ two female experimenters 
in testing roonis provided at the participating Blementary schools. A study- 
test paired-associate procedure was used. Subjects wgj-e rented at a small 
table. A side-screen projection unit was located on the table a short distance 
in front of the subject. Subjects were informed that a 32 -pair list of common 
objects would be presented and that they should study each pair presented so 
that they could remember which two things went together on the list. Four 
example pairs were presented to illustrate the task. These pairs were presented 
in the same mode to be used on the study trial. Subjects were told that their 
memory would be tested, but no information was provided about the potential 
variation in presentation mode on the test trial. The rate of pair presentation 
on the study trial was 4 seconds per pair with a .5 second inter-pair interval. 

Approximately 120 seconds intervened between the study and test trials, 
subjects were told during this interval that 32 additional pairs would be pre- 
sented. The subjects were. informed that half of the pairs were identical to 
study trial pairs, while half would be repaired. The subjects were tested 
by the yes/no recognition method. That is, subjects verbally responded "yes" 
if the pair was identical to a study trial pair and verbally responded "no" 
if the pair represented the repairing of items from the study trial. If 
presentation mode changed between study and test, the subject was requested 
to make all yes/no r«cogni.tion decisions based solely on pair membership. 
A subject paced presentation rate was used on the test trial in which a test 
pair was not advanced until the subject provided a response, A record was kept 
of the amount of time required by each subject to complete the test cycle. 

Results and Discussion 
, Two indices of recognition performance were evaluated for the three 



experimental designs i (a) a corrected recognition score, the difference between 
hits (subjects responds ^ to an old pair) and false alams (subject responds 
Sii to a new pair) and (b) the d' index of signal detection theory (cf. Banks, 
1970) . An examination of the means for the experimental conditions and the . 
outcome of the analyses performed indicated that identical patterns of recognition 
performance were reflected by the two measures, ^he Pearson coefficient of 
eorrflation between the two measures was +.98. Because the corrected recognition 
score provides a more meaningful measure of recognition performance than d ' 
for comparison with previous studies concerned with presentation mode effects 
in children's associative memory, only the analyses conducted on the corrected 
recognition scores will be presented. 

The Type I error rate for all tests was set at .05. The analyses per- 
formed indicated that the factors of subject's sex and experimenter did not 
serve to alter conclusions dravm about the primary factors in each design ■ 
(i.e., grade level, study condition, and test condition). Thus, the factors 
of subject's sex and experimenter will not be treated in the results presented, 
m each of the designs, grade level effects were evaluated by trend components. 
Design 1; Verbal versus Pictorial 

The first design provides an assessment of the developmental trend in 
presentation mode effect. Table 1 presents the mean corrected recognition 
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scores as a function of grade level, study condition and test oonditioh. The 
analysis of variance revealed a significant main effect for grade level 
(linear component only), p (1, 192) . 40.70, indicating that recognition 
performance increased systematically with grade level (^; kindergarten = 
2.84, second grade ^ 3.86, fourth grade « 5.00, and sixth grade m 6.36). 



A Study condition effect was observed, F (1, 192) - 24.23, and indicated 
that pictoyial presentation (M - 5.52) was associated with a higher level 
of recognition perforniance than verbal presentation (M - 3.51). The test 
condition' effect wa« not significant, F (1, 192) m 1.99, However, a 
significant Study Condition x Test Condition interaction was observed, 
F (1, 192) = 9.97. Simple effects analysis conducted within each level 
of study condition revealed that test condition (verbal test M = 3.89, 
pictorial test M ^ 3.16) did not affect recognition performance for verbal 
study conditions, F (1, 192) ^ 1.44, whereas in the pictorial study condition 
recognition performance was impaired by verbal test pairs (M ^ 4.59) relative 
to pictorial test pairs {M = 6.45) P (1, 192) m 10.17. This outcome, 
consistent with a finding previously reported by Kee (1976) for second and 
third grade subjects, indicates that while pictorial presentation at study 
serves to enhance the storage of pairs relative to verbal presentation, efficient 
accessibility to pairs under pictorial study conditions require the use of 
pictorial test pairs. This finding may reflect differential accuracy in test-pair 
receding by grade-school age subjects. That is, when a subject is presented with 
test pairs in a mode incongruent with study, the subject recedes the test pair 
into the medium of study in order to make a recognition decision. Because a greater 
variety of images can be produced to characterize a word than the number of nouns 
which can be generated in response to a given picture, subjects were more likly to 
recede pictorial test pairs into the same verbal descriptions as presented at 
study than verbal test pairs into the identical images presented at study. 

With regard to the issue of a developmental trend in presentation mode 
effect, the analysis of variance indicated a significant Grade Level (linear 
component only) x Study Condition interaction, P (1, 192) =5.94. The Grade 
Level (all components) k Study Condition and Grade Level {all components) x 
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Study Condition x Test Condition interaetions were not significant (all p 
ratios ware leie than 1) . The torn of the eignif icant Grade Level m Study 
Condition interaction indicated that the superiority of pictorial to verbal 
presentations increased syatematically with age (the difference in mean 
corrected recognition icorei, pictorial minus verbal, at each grade level 
wail kindergarten ^ .57, second grade ^ 1.72, fourth grade 2,49, and 
sixth grade ^ 3.28). Stople effecti analysis conducted within each grade 
level indicated reliable study condition effects at all grades except kinder- 
guten , 

The finding of a significant Grade l^vel x Study Condition interaction 
serves to raplicate the target phenomenon of interest. This outcome, in 
conjunction with the absence of grade-leval changes in test condition effects 
(i.e.. Grade Level x Test Condition and Grade Level x Study Condition x Test 
Condition interactions) mplies that the locus of the developnental trend in 
presentation mode effect (verbal vs. pictorial) is in the initial storage 
of pair members as opposed to their retrieval. 
Design 2 ; Pictorial versus Combinad 

The isolation of the developmental trend in presentation mode effect 
in the initial storage of pairs is consistent with the dual coding hypothesis. 
It will be recalled that this hypothesis suggested that young children encode 
pairs into the repreeentational form which is most diractly associated with 
the sensory mode of presentation (i.e., verbal pairs ara encoded verbally, 
whereas pictorial pairs ara encoded iJnaginally) . Older children, however, 
are hypothesized to encode pictorial pairs in both the vertal and imagery 
rapresentational forms, thereby allowing for optimal task performance. 
The manipulations included in the second experimental design provide for 
a direct aseeasment of this developmental dual c^ing h^othesis. Specifically, 
the dual coding interpratation suggests that combined presentation of pairs 

15 



14 



should enhance paired-assoeiate task peirfofmance relative to pictorial 
presentation due to the prompting of dual eoding. This difference in 
paired-aisociate task performance (i.e., combined vs. pictorial) should 
decrease with grade level because ot eorresponding increases in the spontaneous 
dual coding of pictorial pairs by the older children (i.e., grades four and six). 

Table 2 presents the mmn corrected reoognition scores for the second de- 
sign as a function of grade level, atuay •condition , and test condition, s'ignif- 
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leant grade level effects were observed t Linear coinponent--F (1, 192) = 56.06 and 
Quadratic component— r (1, 192) - 5.02. Generally speaking, recognition per- 
fonnanee increased with grade level (m: kindergarten « 4.77, second grade - 
5.36, fourth grade = 6.70 and sixth grade «= 9.30). 

The study condition effect was not significant, p<l, nor was the critical 
Orade Level (all components) k Study , Condition interaction, Ps <1. These findings 
are cofttrary to prediction from the dual coding hypothesis of the developmental 
trmd in presentation mod® effect which suggested that a decreasing advantage 
of eombined presentation over pictorial presentation would be observed. 

The test condition main effect, r< 1, and the Grade Level (all components) 
K Test Condition interactions were not significant (largest p ratio was for 
the Linear Grade Level x Test Condition interaction = 3.36, p> ,05) . a 
significant Grade Level (linear component) x study Condition x Test Condition 
interaction, however, was detected, p (1, 192) = 5.01. The form of the in- 
teraction suggested that within the pictorial study condition, both pictorial 
and cosnbined test pairs offered equivalent accessibility to pair members 
in memory at the different grade levels, whereas in the combined study 
eonditions, test pairs differentially affected accessibility as a function 
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of gxmAm level* That is^ at the kindergarten grade levels eombinaC teet 
pairs ijnpaired rtaegnition performance relative to pietorial teit pairs, 
whereas at the older frada levels (e*g., sixth grade) aombined teit pairs 
improved aagesiibility to pairs relative t© pictorial test pairs, h test 
©f simple effects I however, failed to reveal any significant differences 
between test conditions within any of the Grade Level x Study Condition 
combinations (largest F ratio ^ 3,74), 

Mthough the first experijaen^l design isolated the developnental trend 
in presentation mode effect in the initial stortge of pairs, the absence of a 
Grade Level k Study Condition interaction in the second experimental design 
places in doubt the dual coding explanation for the increasing superiority 
of pietorial to verl^al presentation in pairad-assooiate performance An 
additional test of this dual coding h^othesis is afforded in the second 
design by evaluating the affects of test condition (pictorial vs. combined) 
within the pictorial study condition* That is, if older children spontaneously 
encode pictorial pairs in both the verbal and irogery forms at study, the 
combined test condition should mora closely match the conditions of item storage^ 
thereby facilitating acceisibility to items in mraiory (of* Tulving §r Thomson, 
1971) at the older grade levels. Inspection of the relevant means in Table 2, 
however, reveal equivalent accessibility for the two test conditions to items 
encoded under pictorial study. 

The parity in performance observed in the second design between combined 
and pictorial presentations My suggest that subjecti throughout the grade^school 
age range may have been spontaneously encoding pictorial pairs in both 
the verbal and imagery representational fonns, hence, no additional benefit 
would be expected for combined presentation. This interpretation would be 
consistent with reports that young children demonstrate some propensity 
for labeling pietorial stijnuli (cf. Preisley, 1977), However, there is 
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uncertainty concerning whtther or net this spontaneous labeling of pictures 
is aisociated with verbal meniory consequences in paired-as.ooiate learning, 
particularly for younger children (ages five to seven). For exainple, Cramer 
(1975. 1976) has reported that the spontaneous verbal encoding of information 
for pictorial paired-associates does not emerge until the fourth grade. Bvidence 
of this type is incompatible with the notion that young children spontaneously 
engage in the dual encoding of pictorial pairs in paired-associate memory. 

It will be recalled that s«ne previous studies have reported a developmental 
trend in combined presentation mode effects at study such that the superiority 
of combined presentation relative to pictorial presentation decreased with 
age during the early grade-school years. Design differences, in part, may 
serve to account for the discrepancies in results concerning developmental 
changes in combined presentation mode effects. For example, the developmftntal 
trend in combined presentation mode effects has been most consistently detected 
in studies which have evaluated presentation condition effects by the mixed-list 
procedure (e.g., Rohwer et al, 1971), whereas this developmental trend has not 
been consistently detected in studies which have used a between subjects evaluation 
(e.g.. Means s Rohwer, Note 1| Rohwer et al, 1975). As previously discussed, 
mixed-list evaluations of presentation condition effects can be contaminated 
(e.g., by problems of item selection). Thus, estimates of presentation condition 
effects are more robust when between subject comparisons of presentation mode 
are made. The results from the present between subjects evaluation of presentation 
mode effects are eleari Combined presentation does not affect paired -associate 
performance relative to pictorial presentation at either study or test across 
the complete grade-school age range. 
Design 3; Verbal versus Combined 

The last design provides an opportunity to evaluate whether combined pre- 
sentation influences recognition performance relative to verbal presentation. 
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Wit^iin a dual Qoding frarotwork, tht results from this design will provide 
estimates of thm degrat to whimh ehildren spontaneously encode verbal pairs 
in both rapresintational foms (1,8,, verbal and imagery) during the grade 
aohool years. Table 3 preients the mean aorrscted reGognition seorei 

Insert Table 3 about here 

for the third design as a function of grade level, study condition and 
test condition. Significant grade level effecti were observed i Linear 
COTiponent~F (1, 192) ^ 41.21 and quadratic component--F (1, 192) ^ 8,89, Scheffe 
comparisona indicated that recognition performance of the sixth grade subjects 
(M ^ 7,20) was superior to that of the fourth grade subjecti (H - 4.30) i 
which in tmrn wai superior to perforniance at the second (H = 3.38) and kinder* 
gar ten ( H = 3.17) grades, which did not differ from one another. 

A itudy condition effect was observed, F (1, 192) ^ 31,36, and indicated 
that combined presentation (H = 5.78) was associated with a higher level of 
paired-associate recognition than verbal presentation (M ^ 3.24), The Grade 
Level (all components) x Study Condition interactions were not significant 
(all F ratios were less than 1) , indicating that the advantage of combined 
presentation over verbal presentation was invariant across the grade-schooi 
age range. An implication of this finding within the dual cQding framework . 
is that children in this age range do not differ in their propensity to 
spontaneously dual encode verbal pairs. 

The test condition effect was also not significant, f< 1, however a ^ 
significant Study Condition h Test Condition interaction was observed * F (1, 192) 
^13.22. A test of simple effects conducted within each level of study indicated 
that test condition did not affect recognition within the verbal study condition 
.(verbal test M ^ 3.86, combined test M ^ 2,63), F (1, 192) ^ 3,86, whereas 
in the combined study condition reeognition performance was impaired with vertal 



test pairs (M = 4.75) relative to combined test pairs (M ^ 6.81), F (1, 192) « 
8.71. 

Finally, a Grade Level {linear component) x Test Condition interaction 
was. observed, f (1, 192) - 8.71. simple effects analysis eondueted at each 
grade level revealed that the verbal and catibined test conditions offered 
equivalent accessibility to items in storage except at the sixth grade 
level. At this grade level, recognition performance was superior with 
combined test pairs relative to verbal test pairs. 

In summary, the results of the last design indicate that combined pre- 
sentation at study facilitates paired-associate recognition relative to verbal 
presentation at study over the grade-school age range. Although this facilitation 
at study is invariant across the grade levels sampled, developmental changes 
in the accessibility to items may be observed such that at older grade levels 
(i.e., sixth grade) cwnbined test pairs offer more efficient accessibility to 
items in memory than verbal test pairs. 
Test Time 

It will be recalled that a subject-pacea test trial was used. The 
amount of time required by subjects to complete their test trials was recorded 
and analyzed. The analysis revealed only eight significant effects in the 
thrae different designs, in each design significant grade level effects (linear 
components only) were observed i Design 1— P (1, 192) m 27.13. Design 2— F (1, 192) 
- 43.61 and Design 3— f (1, 192) - 71.14. Generally speaking, these effects in- 
dicated that the amount of time required by subjects to complete the test trial 
decreased with grade level. For example, in design 1 the mean test time in sec- 
onds for the different grade levels wasi kindergarten m 244.00, second grade = 
233.50, fourth grade » 231.40) and sixth grade ^ 203.90. 

In the first design (verbal vs. pictorial) a significant Grade Level 
(linear component) x Test Condition interaction was observed, F (1, 192) = 



10 •10. thm form of the interaetien indicated that the deerease in tsst time 
with grade level was more eevera under verbal teat conditions than pictorial 
teit TOnditions. A signifieant Study Condition k Test Condition interaction^ F 
(li 192) - 19.68# was also deteoted in the first design* Test of simple effeots 
indicated that oongruent study*test oonditions were assoeiated with a reduotion in 
test time relative to inoongruent study-test conditions (verbal study-^verbal test 
M - 217.10 sec, verbal study-^pictorial test M ^ 247.70 sec, pictorial study-ver- 
bal test M - 232*00 sec, and pictorial study^pictorial test M ^ 216.00 sec). In : 
the second (pictorial vs. combined) and third (verbal vs* combined) designs sig- 
nificant test condition effects were observed, F (1, 192) ^ 14*04 and P (1, 192) 
- 9,92, respectively* These test condition effects reflect a reduction in test 
time associated with contoined test pairs relative to pictorial test pairs in des- 
ign 2 (combined minus pictorial difference ^ 17.80 sec) and confined test pairs 
relative to verbal test pairs in design 3 (combined minus verbal difference - 
14,50 sec)* Finally, a significant Study Condition x Test Condition interaction 
was detected in the third design (verbal vs* confined), F (1, 192) ^ 8«96, Test of 
simple effects within each level of study indicated that test condition did not 
affect test time in the verbal study condition (verbal test M - 217,50 sec vs, 
combined test H ^ 216*00 sec), whereas in the confined study condition combined 
test pairs (M - 198*90) were associated with a significant reduction in test time 
relative to verbal test pairs (M ^ 227,60 sec). 

General Discussion 
Previous studies of children's paired-associate learning have suggested 
that the superiority of pictorial to verbal presentations may increase during 
the grade-BChool years. Hypotheies advanced to account for this developmental 
trend in paired-*associate perfoannance have focused on either developmental 
changes in the character of item storage Ce*g., a developmental increase in 
the dual coding of pictorial pairs) or in developmental improvements in the ac- 
curacy of item retrieval from the imagery representational code. The results from 
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the first eHperiimental design indicate a Grade Level 3c Presentatidn Mode (verbal 
VI. pictorial) interaction at the tijn§ of pair enaoding, but not at the time 
of pair retrieval. Thii finding is ooniistent with the hypothesis whioh emphasised 
developxnental differenees in the character of pair storage and ii clearly in- 
compatible with the hypothesis which placed principal emphasis on developmental 
differences in pair retrieval, 

ae manipulations included in the lecond design of this study provided 
an opportunity to evaluate the hypotheiis that the developnental change in 
the storage of pictorial pairs could be attributed to developmental differences 
in subjects' propensity for the dual encoding of such pairs in both the verbal 
and imagery representational forms. The results from the second design, however^ 
failed to provide evidence to support this hypothesis.. For example, a decreasing 
superiority of cOTbined presentation relative to pictorial presentatipn was not 
observed. Thus, while the results of the first design serve to isolate the 
developmental trend in presentation mode effect in the initial storage phase 
of paired*associate task performance ^ the findings frrai the second design places 
in doubt the dual coding explanation for this develo^ental storage affect. 

To this point, Paivio's dual coding framework in memory has provided the 
basis for explanatory h^otheses concerning the developmental trend in 
presentation mode effect* An alternate frMiework for evaluating this 
developnental trend is provided by Rohwer's Elaboration Hypothesis Ccf, Hohweri 
1973) . Bohwer (1973) has suggested that when relationships are formed between 
pair members in memory, a single elaborative code is responsible* According to 
Bohwer, elaboration consists of the creation of a semantic episode which mean- 
ingfully relates the TOR pair members, thereby increasing their availability 
in memory. This view of efficient paired-associate retention suggests that 
the developmental trend in presentation mode may reflect the more robust nature 
of pictorial presentation relative to verl»l for prra^pting elaborative coding in 



-21-^.- 



ERIC 



children's mmmty. For example, pictorial presentation may suggest a 
greater variety of potential elaborations for MR pair members to subjects 
than verbal presentation. Alternately, pictorial presentation may provide the 
si^ject with more time to elaborate pair members because of the simultaneous 
presentation of referents as opposed to the sequential presentation of noun 
labels under verbal presentation. Research concerning spontaneous elaboration, 
in paired-associate learning indicates that consistent and efficient spontaneous 
elaboration under standard memory instruction and standard pair presentation does 
not emerge until late adolescence (cf. Rohwer fi Bean, 1973). However, Pressley 
and Levin (1977) have reported that during childhood subjects report elaborating 
some of the items on a paired-associate list. This finding by Pressley and Levin 
(1977) corresponds with our own observations and informal post experimental ques- 
tioning of subjects. That is, on the paired-associate list used in the present 
study, subjects gave evidence of some spontaneous elaboration of pairs, particu- 
larly at the older grade levels under pictorial presentation, it will be useful 
for future research to systematically evaluate the frequency of spontaneous 
elaboration during the grade-school years as a function of presentation mode. 
It is important to note that evidence from studies concerning the influence 
of elaboration instructions on paired-associate learning provide support for 
the hjnpothesis that the developmental trend in presentation mode effect (i.e., 
verbal vs. pictorial) may reflect differences in the spontaneous elaboration' 
of some of the TBR pairs as a function of presentation mode. For example, 
these studies suggest that when subjects are. instructed to elaborate pair 
members on the study- trial, more successful elaboration-inferred from subsequent 
levels of paired-associate performance-- is observed for young children with 
pictorial presentation than verbal presentation (e.g., Eoff & Rohwer, Note 2; 
^Pressley & Levin, 1978). 

In suiranary, the results from the first experimental design clearly 
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demonstrated that the developmental trend in preientation mode effect was 
isolated in the initial storage phase of paired-aisoeiate task performance. 
The seeond experimental design provided an opportunity to evaluate the dual 
coding hypothesis of this developmental storage effect. The evidence front 
this design placed in doubt the notion that the increasing superiority , of 
pictorial to verbal presentations observed in the first design could be 
attributed to a developmental increase in the propensity of children to 
spontaneously encode pictorial items in both the verbal and imagery rep- 
resentational forms. Finally, an alternate interpretation of this develop- 
mental trend in presentation mode effect was offered drawing on the notion of 
elaborative encoding in paired-associate learning. 
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Reference Notes 

1. Means, B. m., & Rohwer, W. D. Jr. a developmental study of adding 

verbal analogues to pictured paired-associa^^ Unpublished manuscript, • 
University of tolifornia, Berkeley, 1974. 

2. Eoff, J. E., & Rohwer, W. D., Jr. A developmental study of imagery 
. instruetions in noun-pair learning. Paper presented at the annual 

ineetinf of the American iducational Research Association, Chicago, April 1972 
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Table 1 

Design li Mean Corrected ReGogniti©.n Seora as a 
F\inetion of Study Condition {Verbal vs. Pictorial), 
Test Conditien (Verbal vs. Pietorial), and Grade Level 



Grade Level 

Test Condition 
Kindergartan Verbal 

Pictorial 



Study Condition 
Verbal Pictorial 



3.19 
1.94 



2,31 
3.94 



Second 



Verbal 
Pictorial 



2,88 
3.13 



3.63 
5,81 



Fourth 



Verbal 
Pictorial 



4.44 

3,06 



5,19 
7,31 



Sixth 



Verbal 
Pictorial 



4.94 
4.50 



7.25 
8.75 



Note ; (192) ^ 10,73 

Total possible ^ 32 
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Table 2 

Design 2s Mean Corrected Eecognition Score as a 
Function of Study Condition (Piotorial va* Combined) , 
Test Condition (Pictorial vs. Combined), and Grade Level 



Grade Level 



Kindergarten 



Test Condition 

Pictorial 

Confined 



Study Condition 
Pictorial Combined 



3.94 
5,19 



6,06 
3.88 



Second 



3?ictorial 
Combined 



5,81 

5,25 



5,25 
5.13 



Fourth 



Pictorial 
Confined 



7.31 
6.63 



5,31 
7.56 



SiK^ 



Pictorial 
Combined 



8.75 
9,50 



8,25 
10,69 



Note ; MS (192) ^ 12,75 

Total poisible ^ 32 
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Table 3 

Design 3i Mean Corrected ReGognition Score as a 
Funqtian of Study Condition (Va^bal vs. Combined), 
Test Condition (Verbal vs. Combined), and Grade I^vel 



Grade I^evel 

Teat Condition 
Kindergarten Verbal 

Combined 



Study Condition 
Verbal Conysined 



3.19 

laa 



4,50 
3.88 



Second 



Verbal 
Combined 



2.88 
2.QQ 



3,50 
5,13 



Fourth 



Verbal 
Confined 



4p44 
.81 



4.38 
7.57 



Sixth 



Verbal 
Combined 



4.94 
6.56 



6,63 
10,69 



Note ; MS (192) ^ 13.16 

Total possible = 32 
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